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A Device for rotating Disc-shaped Objects 
Technical field 

5 

The present invention relates to a device for rotation of disc-shaped 
elements of different diameter, such as matrices for manufacturing audio 
and video discs. The invention relates in particular, but not exclusively, to a 
device for spin-drying such disc elements, the device comprising a chuck 

10 which can be rotated by means of a motor-driven spindle and in which three 
arms distributed evenly in the peripheral direction are pivotably mounted, 
the said arms having a radially outer stop element for contact with an outer 
peripheral edge of a disc element inserted in the chuck, and the chuck 
having a base plate which is connected in a rotationally fixed manner to the 

15 spindle and in which each arm is mounted rotatably via a respective pin 
which, via a gearwheel mounted thereon, is in engagement with a central 
gearwheel which is mounted rotatably in the base plate and is preloaded by 
means of tension spring elements towards a rotational position in which the 
central gearwheel tends to hold the arms and their stop elements in a 

20 pivoted-in position in the chuck, the arms being synchronously pivotable 
towards a pivoted-out position counter to the action of the tension spring 
elements in order to receive and, while centring, clamp a disc element in the 
chuck in order for it to be possible to subject the disc element to rapid 
rotation therein. 

25 

Background of the invention 

For drying, for example, matrix discs after electroplating and liquid- 
treatment, use is made of spinning chucks of the kind mentioned above. 

30 Such matrices of the kind conmionly used are thin and have a diameter 
which varies between roughly 100 and 255 mm and often have a very 
uneven outer peripheral edge, which results in the centre of gravity of the 
matrix not always coming to lie in the centre of rotation of the spinning 
chuck in which the matrix is clamped. This in turn means that the 

35 synchronously movable arms of the chuck can be opened when one or more 
of the arms are, when the chuck is rotated rapidly, subjected to radially 
outwardly directed forces which exceed the spring force on the arms which 
secure the matrix in the chuck. This spring force, which acts on the arms via 
the central gearwheel and the individual gearwheels on the pivots of the 
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arms, cannot be selected to be too great as it would otherwise deform the 
thin matrix discs. Spinning chucks of this known kind can therefore be 
rotated at only a relatively low, limited speed. 

5 The object and solution of the invention 

It is an object of the present invention to produce a spinning chuck which, 
when a predetermined speed is exceeded, automatically activates a retaining 
means which immediately locks the matrix-holding position of the arms, 
10 which allows the chuck to be rotated at a considerably higher speed without 
in that connection damaging the clamped matrix disc. 

To this end, the device referred to in the introduction is distinguished in that 
it is provided with a retaining mechanism which is designed to lock the 
15 rotation of the central gearwheel relative to the base plate when a 
predetermined speed of the chuck is reached. 

According to a preferred embodiment of the device, the retaining 
mechanism comprises at least one retaining catch mounted in the chuck, 
20 which catch is preloaded towards a position not engaging with the central 
gearwheel and is arranged so as to be brought into locking engagement with 
the central gearwheel when the predetermined speed is exceeded. 

In this connection, the retaining catch is suitably designed as a pivotable 
25 two-armed lever which has a first lever arm preloaded by means of a tension 
spring in a direction opposite to the centrifugal force, and a second lever arm 
which has a dog for engagement in tooth gaps of the central gearwheel, the 
catch being designed so as to be pivoted with its dog into locking 
engagement with the central gearwheel by the centrifugal force exerted on 
30 the first lever arm of the catch, counter to the action of the tension spring, 
when rotation of the chuck exceeding the predetermined speed takes place. 

In order to guarantee secure and balanced locking of the central gearwheel, 
three retaining catches are distributed evenly in the peripheral direction in 
35 the chuck. 

Further features of the device according to the invention will emerge in 
greater detail below with reference to accompanying drawings. 
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Brief description of the drawings 

Fig. 1 is a perspective view of a spinning chuck according to the present 
invention; 

Fig. 2 is a partly sectioned plan view of the chuck in Fig, 1 ; 

Figs 3A and 3B are enlarged detailed views of the free position and, 
respectively, the locking position of the retaining catch, and 

Fig. 4 is a plan view of the chuck, where the arms are also shown in a 
folded-in position with broken lines. 

Detailed description of preferred embodiment 

15 

In Fig. 1, a spinning chuck according to the invention for rotation of disc- 
shaped elements, especially for spin-drying thin disc matrices which are to 
be freed of liquid after having been in a rinsing or treatment bath, is 
designated generally by reference number 10. The chuck 10 comprises a 

20 spindle 12 which can be rotated by means of a motor 14 (Fig. 2). A base 
plate 16 is connected firmly to the spindle 12 and bears a large central 
gearwheel 18 which is mounted limitedly rotatably on the base plate 16. 
Three arms 20 distributed evenly in the peripheral direction, which have a 
stop element 22 at their outer end for contact with an outer peripheral edge 

25 of a disc element inserted in the chuck 10, are each mounted rotatably in the 
base plate 16 via a respective pivot 24 and each engage with the central 
gearwheel 1 8 by means of a respective gearwheel 26. The central gearwheel 
18 is held preloaded towards a first rotational position relative to the base 
plate 16 by means of three tension springs 28, one end of which is anchored 

30 in the base plate 16 and the other end of which is fixed in the central 
gearwheel 18. In this first rotational position, the three arms 20 take up a 
folded-in position in the chuck, as shown by broken outlines in Fig. 4, the 
arms then being capable of gripping a disc element SI of the smallest size 
with a diameter of, for example, roughly 100 mm. 

35 

When a disc element is inserted in the chuck 10, the arms 20 are pivoted out 
in the direction of the arrow A in Fig. 2. This pivoting-out of the arms 20 
takes place at the same time and synchronously owing to the fact that the 
gearwheels 26 of the arms on the pivots 24 engage with the central 
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gearwheel 18 and in that connection rotate the latter while the tension 
springs 28 are stretched. When the disc element has been inserted within the 
stop elements 22 on the arms 20, the tension springs 28, via the gearwheels 
18 and 26, cause the arms to return in the direction of the arrow B in Fig. 2 
to secure the disc element with adequate force, the disc element at the same 
time being centred in the chuck 10. The arms 20 can then grip a disc element 
S2 (Fig. 4) of the largest size with a diameter of, for example, roughly 255 
mm. It is of course possible to dimension the chuck for even smaller and 
larger disc elements to be handled. 


In order to bring about rapid and effective drying of thin matrix discs, it is 
desirable for it to be possible to rotate the discs at high speed in the chuck. 
This can, however, lead to the following problems: 

a) if an imbalance occurs during rotation of the clamped matrix disc 
15 as a consequence of the centre of gravity of the disc not lying in 

the centre of rotation of the spinning chuck, which is often due to 
the peripheral edge of the disc being uneven, this can result in an 
increased centrifugal force being exerted on at least one of the 
arms, so that it, and thus the other arms, tend to open with the 
20 consequence that there is a risk of the matrix disc coming loose; 

b) the air resistance which acts on the arms during rotation of the 
chuck tends to clamp the thin matrix disc excessively, with the 
consequence that the disc is deformed. 

25 In order to prevent the problems mentioned above occurring, it is proposed 
according to the invention that the device is provided with a retaining 
mechanism which, when a predetermined speed of the chuck 10 is reached, 
locks the rotation of the central gearwheel 18 relative to the base plate 16. 

30 The retaining mechanism according to the invention comprises at least one 
but, as shown in Fig. 2, preferably three retaining catches 30 distributed 
evenly in the peripheral direction. Each retaining catch 30 is designed as a 
two-armed lever (see Figs 3A, 3B) and is mounted rotatably in the base plate 
16 on a pin 32. One, the shorter, arm of the catch 30 is designed as a dog 34, 

35 which is shaped so as to fit in the tooth gaps of the central gearwheel 18, 
while the other, longer arm 36 of the catch 30 has an outer attachment 38 for 
one end of a tension spring 40. The other end of this tension spring 40 is 
anchored firmly in a radially inner position on the base plate 16. 
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The retaining mechanism functions in the following way. When the chuck 
10 with a matrix disc clamped therein has reached a predetermined speed, 
which is lower than a speed which could cause loosening of the disc element 
as a consequence of too great an imbalance thereof or alternatively cause 
5 deformation of the disc as a consequence of too great an air resistance on the 
arms, the centrifugal force exerted on the other arm 36 of the catch 30 will 
overcome the force in the tension spring 40 with the consequence that the 
catch 30 is rotated in the anti-clockwise direction from a free position shown 
in Fig. 3 A into an engagement position, shown in Fig. 3B, in a tooth gap in 
10 the central gearwheel 18. As soon as one or more of the locking catches 30 
have come into locking engagement with the central gearwheel 18, it is 
blocked against rotating relative to the base plate 16, which allows the speed 
of the chuck 10 to be increased considerably without the problems 
mentioned above occurring. 

15 

The gearwheel and retaining mechanism described above is enclosed by a 
housing 42 which is mounted on the base plate 16 and on which a cover 44 
(Fig. 1) is fixed. The arms 20 are located on the top side of the cover 44. 


